Particulate matter (PM), of which a significant fraction is comprised of secondary organic 12 aerosols (SOA), has received considerable attention due to their health implications. In this study, 13 the water-soluble oxidative potential (OP WS ) of SOA generated from the photooxidation of 14 biogenic and anthropogenic hydrocarbon precursors (isoprene, α-pinene, β-caryophyllene, 15 pentadecane, m-xylene, and naphthalene) under different reaction conditions ("RO2 + HO2"/"RO2 16 + NO" dominant, dry/humid) was characterized using dithiothreitol (DTT) consumption. The 17 measured intrinsic OP WS-DTT ranged from 9-205 pmol min -1 µg -1 and were highly dependent on 18 the specific hydrocarbon precursor, with naphthalene and isoprene SOA generating the highest 19 and lowest OP WS-DTT , respectively. Humidity and RO2 fate affected OP WS-DTT in a hydrocarbon-20 specific manner, with naphthalene SOA exhibiting the most pronounced effects, likely due to the 21 formation of nitroaromatics. Together, these results suggest that precursor identity may be more 22 influential than reaction condition in determining SOA oxidative potential, demonstrating the 23 importance of sources, such as incomplete combustion, to aerosol toxicity. In the context of other 24 PM sources, all SOA systems with the exception of naphthalene SOA were less DTT active than 25 ambient sources related to incomplete combustion, including diesel and gasoline combustion as 26 well as biomass burning. Finally, naphthalene SOA was as DTT active as biomass burning aerosol, 27 which was found to be the most DTT active OA source in a previous ambient study. These results 28 highlight a need to consider SOA contributions (particularly from anthropogenic hydrocarbons) to 29 health effects in the context of hydrocarbon emissions, SOA yields, and other PM sources. 30 3 Introduction 31
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Introduction 31
Numerous epidemiological studies have found associations between elevated particulate 32 matter (PM) concentrations and increased incidences of cardiopulmonary disease, including 33 increases in lung cancer, asthma, chronic obstructive pulmonary disease, arrhythmia, and ischemic 34 heart disease (Li et inflammatory cascades, which may ultimately lead to oxidative stress and cellular damage 45 (Wiseman and Halliwell, 1996; Hensley et al., 2000) . Prolonged stimulation of inflammatory 46 cascades may also lead to chronic inflammation, for which there is a well-established link between 47 chronic inflammation and cancer (Philip et al., 2004) . Collectively, these findings suggest a 48 possible link between PM exposure and epidemiologically associated health endpoints as PM can 49 contain ROS/RNS and generate ROS/RNS via redox reactions and by inducing cellular pathways 50 that produce ROS/RNS. 51
Chemical assays in which an anti-oxidant is used to simulate redox reactions that would 52 occur in biological systems have been developed to study the oxidative potential of PM samples 53 (Kumagai et al., 2002; Cho et al., 2005) . In these assays, redox-active species in PM samples 54 catalyze electron transfer from the anti-oxidant (e.g., dithiothreitol, DTT; ascorbic acid, AA; etc.) 55 to oxygen, and anti-oxidant decay provides a measure of the concentration of redox-active species 56 in the sample (Fang et al., 2015b) . These assays have been utilized extensively to characterize 57 ambient PM samples and source apportionment regressions have been applied to DTT activity 58 results to identity PM sources that may be detrimental to health (Bates et al. In the present study, the water-soluble oxidative potential of SOA generated from various 95 precursors under different reaction conditions was measured using the DTT assay (henceforth 96 referred to as OP WS-DTT ). While numerous cell-free assays have been developed to measure 97 oxidative potential, the DTT assay is well-suited for the purposes of this study due to its proven 98 sensitivity to organic carbon constituents and correlation with organic carbon (Janssen et al., 2014 ; 99 Visentin et al., 2016) . Furthermore, there are many previous studies reporting the DTT activities 100 of laboratory-generated SOA and ambient samples for comparison purposes (Kramer et and to include precursors of both anthropogenic and biogenic origins (Table S1) prevailed. For RO2 + HO2 experiments, hydrogen peroxide (H2O2) was used as the OH precursor. 165 H2O2 (50% aqueous solution, Sigma Aldrich) was injected using the method described for 166 hydrocarbon injection to achieve an H2O2 concentration of 3 ppm, which yielded OH 167 concentrations on the order of 10 6 molec cm -3 . For RO2 + NO experiments, nitrous acid (HONO), 168 was used as the OH precursor. HONO was prepared by adding 10 mL of 1%wt aqueous NaNO2 169 (VWR International) dropwise into 20 mL of 10%wt H2SO4 (VWR International) in a glass bulb. 
Results and Discussion 201
Laboratory-generated aerosol. Over the course of each experiment, gas and aerosol 202 composition was continuously monitored. A typical time series for NO, NO2, gas-phase 203 hydrocarbon concentration, and aerosol mass concentration is shown in Fig. 1 for naphthalene 204 photooxidation under RO2 + NO dominant reaction conditions. Hydrocarbon decay was monitored 205 using GC-FID, while initial gas-phase hydrocarbon concentrations were determined using the 206 chamber volume and mass of hydrocarbon injected. Following irradiation, NO decreased due to 207 reaction with RO2 from hydrocarbon oxidations. Nevertheless, ozone formation was suppressed 208 owing to the high NO concentration throughout the experiment. Aerosol growth is observed 209 shortly after initiation of photooxidation (i.e., turning on the lights) due to the efficient photolysis 210 of HONO, which produced a high OH concentration on the order of 10 7 molec cm -3 . Once HONO 211 was completely consumed, no further decay in the parent hydrocarbon and growth in aerosol mass 212 were observed. 213
For each experiment, aerosol chemical composition was also monitored using the AMS. 214
The average AMS mass spectra (Fig. S1) concentration of redox-active species present in a sample, was measured for SOA generated from 229 six VOCs under three conditions (see Table 1 Wennberg, 2013). In our study, the "low-NOx" experimental condition is defined by the fate of 265 peroxy radicals directly, i.e., no NOx added, but with the presence of H2O2 to enhance the RO2 + 266 HO2 reaction pathway, which is dominant in ambient environments when NOx levels are low. 267 α-pinene, β-caryophyllene, and pentadecane produced low OP WS-DTT across all conditions 268 explored in this study (Fig. 2) from the oxidation of m-xylene were more DTT active than those formed under dry conditions. 287
The AMS mass spectra for aerosol formed under humid conditions also differs notably for several 288 characteristic fragments ( (Fig. 4) , 302 which generated naphthalene SOA under similar chamber conditions using the same OH radical 303 precursor. These values should be directly comparable as the same standard method described by 304
Cho et al. (2005) was used to obtain the oxidative potentials in both McWhinney et al. (2013b) 305
and this study. The OP WS-DTT of naphthalene aerosol also appears to be strongly influenced by 306 humidity and RO2 fate (Fig. 2) , with higher toxicities observed for aerosol formed under both 307 humid and RO2 + NO dominant conditions. The effect of RO2 fate may be explained by the 308 different products known to form from RO2 + HO2 and RO2 + NO reaction pathways. greater than m/z 120 were observed with similar mass spectral features as those reported for aerosol 325 generated from naphthalene oxidation by OH radicals in previous studies (Riva et al., 2015) . 326 The laboratory-generated aerosols span the range of H:C and O:C observed in the ambient. 343
As seen in Fig. 3 (Fig. 4) . Comparatively, SOA 363 formed from the photooxidation of isoprene, α-pinene, β-caryophyllene, pentadecane, and m-364 xylene were not very DTT active and produced low intrinsic OP WS-DTT . The OP WS-DTT of these 365 aerosol systems were also within the range of various OA subtypes resolved from ambient data. 366
The method for determining intrinsic OP WS-DTT for various OA subtypes is provided in the 367 Supplement. As noted earlier, the OP WS-DTT for isoprene SOA generated in this study is similar to 368 the isoprene-derived OA factor from ambient data. The other ambient OA factors include a highly 369 environments with higher NOx, this system warrants further systematic studies. It should however 387 be noted that comparisons of intrinsic DTT activities between SOA from a pure VOC and an 388 ambient source is difficult. BBOA is a source that contains many compounds, some of which may 389 not be redox active. Thus, although it may contain highly DTT-active components with high 390 intrinsic activities, the overall intrinsic activity will be much lower. Baltensperger, U., Dommen, J., Alfarra, R., Duplissy, J., Gaeggeler, K., Metzger, A., Facchini, 536 M. C., Decesari, S., Finessi, E., Reinnig, C., Schott, M., Warnke, J., Hoffmann, T., Klatzer, B., 537
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